Abstract. For a bounded operator T = U |T | (polar decomposition), we consider a transform T = |T |U and discuss the convergence of iterated transform of T under the strong operator topology. We prove that such iteration of quasiaffine hyponormal operator converges to a normal operator under the strong operator topology.
Introduction
Let H be a separable, infinite dimensional, complex Hilbert space and let L(H) be the algebra of all bounded linear operators on H. An operator T ∈ L(H) has the unique polar decomposition T = U |T |, where |T | = (T * T ) 1/2 and U is a partial isometry with initial space (ran|T |) − , the closure of the range of |T |, and final space (ranT ) − , the closure of the range of T . The Aluthge transform T = |T | 1/2 U |T | 1/2 , which was first studied in [1] and was applied to the study of the invariant subspace problem via the sequence { T (n) } n∈N of Aluthge iterates of T , defined by T (1) := T and T (n+1) := ( T (n) ) for n ∈ N, in [8] . The problem whether Aluthge iteration of bounded operators on a Hilbert space H is convergent was introduced in [8] . If dimH < ∞, the Aluthge iteration converges to a normal operator (cf. [3] , [2] ). However, in general such iterations do not always converge under the strong operator topology (SOT) (cf. [4] ). Moreover, the problem whether the hyponormal operators on H with dim H = ∞ has the Aluthge iteration converging to a normal operator in L(H) under the strong operator topology remains still open. In this paper we consider the transform T = |T |U, which is referred as the Duggal transform of T in [5] , and define T (1) := T and T (n+1) := ( T (n) ), n ∈ N, similarly.
In this note we prove that if a quasiaffinity T ∈ L(H) is hyponormal, then the iteration of { T (n) } n∈N converges to a normal operator under SOT, whose spectrum is contained in the spectrum of T. In addition we give a sufficient condition with the iteration of { T (n) } n∈N for invariant subspaces for hyponormal operators in L(H).
Duggal iterations
We begin with some elementary properties, but sets forth basic relations between T and T that will be useful in the proofs below and the sequel research.
Basic properties (BP). Let
2) T is a quasiaffinity if and only if |T | is a quasiaffinity and U is a unitary operator. And T is a quasiaffinity if T is. In this case, T and T are unitarily equivalent. Also, T and T are quasisimilar.
3
is SOT-continuous when restricted to the set of quasiaffinities.
4) σ (T ) = σ( T ), where σ(·) is the spectrum. 5) T is invertible if and only if T is, and in this case, T and T are similar.
The following theorem is contained in the main theorems of this paper. 
Theorem 2.1. Suppose T ∈ L(H) is a quasiaffine hyponormal operator. Then the sequence
By the mathematical induction we can see that
for n ∈ N 0 := N ∪ {0}.
On the other hand, if T = U |T | is hyponormal then |T |
From (2) 
On the other hand, recall ( [7, Cor. 3] ) that if S, S n ∈ L(H), for n ∈ N, are hyponormal operators such that S n converges in SOT to S, then σ ap (S) ⊆ lim inf σ(S n ), where σ ap (·) denotes the approximate point spectrum. Applying this result with S n = T (n) and S = T L , by BP 4) we have that
Thus r( T L ) ≤ r(T ). However since every hyponormal operator is normaloid, i.e., norm equals spectral radius, it follows that
In Theorem 2.1, the sequence { T (n) } does not always converge in SOT without the condition of hyponormality (see Example 2.2 below). 
, which implies that
if n is even.
In Theorem 2.1 the property ∥ T L ∥ = ∥T ∥ does not hold in general (see Proposition 2.3 below).
Proposition 2.3. Let T ∈ L(H) be a nilpotent operator of order
Proof. It follows from [9, Prop. 4.6] 
To prove the second part of this proposition, we will claim from the mathematical induction that if 
